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To Our 
Members: 


A large part of the success 
of The American Biology 
Teacher is due to the generous 
support that our advertisers 
have given us. 


We owe it to ourselves, as 
educators, to become more fa- 
miliar with the abundance of 
excellent teaching aids and de- 
vices that these concerns pro- 
duce. 


A post card to any of our 
advertisers will bring you cata- 
logues or circulars listing many 
products of real pedagogical in- 
terest and value. 


If you know of any firm that 
would benefit by advertising in 
our journal, notify Managing 
Editor Betty Lockwood, 15 Gra- 
merey Park, New York 3, N. Y. 


NEW WAY to Preserve 
Science Specimens 


Embed in Clear 

Liquid Plastic—the 
Method Now Used by 
Leading Universities 


Scorpion embedded in Castolite. Human 
embryo embedded in Castolite. Photos, 
courtesy School of Medicine, Univ. of Ill. 


The preservation of biological, anatomical, patho- 
logical, botanical and other specimens has long been 
limited to immersion in preservative liquids or to 
mounting dried samples. 


Now, thanks to recent research in the chemical 
field, a new liquid plastic has been developed which 
provides the perfect, permanent medium for em- 
bedding insects, plants, embryos, mineralogical and 
other specimens. This new plastic, known as Casto- 
lite, has already been tested and approved for 
specimen preservation by hundreds of the country’s 
most progressive educational institutions, ranging 
from elementary schools to leading universities, such 
as Harvard, Yale, M.I.T., Chicago U., Universities 
of Ill., Wis., Calif. and many others of equal stand- 
ing. 


Army, Navy, Dept. of Agriculture 
—Use Castolite 


In addition, Castolite is now used for experimental work by 
important government laboratories, including those of Army, 
Navy, Depts. of Agriculture and Health, and other leading 
research organizations. 


Considering some fifty available polyester resins, Castolite is 
by a good margin the clearest and the easiest to process. It is, 
therefore, the most suitable for use not only by a skilled 
technician but by the non-technical worker as well. The 
equipment required is simple and readily available in every 
laboratory, workshop and home kitchen. 

The cured plastic is permanent and will not surface craze 
in laboratory and classroom atmospheres. Its clarity even in 
thick sections provides full transparency for visual examina- 
tion and photography. 


Special Booklet on Embedding Technique 


“Preserving Specimens in Castolite’’ is the title of a booklet 
which is probably the most complete and practical paper ever 
written on this subject and may be obtained for 50¢. Write for 
free information today. The Castolite Co., Dept. L-51, 
Woodstock, Ill. 
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To All Readers: 


If you enjoy The American Biology Teacher, have some friend send in 


this application. 


JOHN P. HARROLD, Secretary-Treasurer, 
110 Hines Ave. , Midland, Mich. 
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ogy Teachers. 
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Editor-in-Chief—JOHN BREUKELMAN, State 
Teachers College, Emporia, Kan. 
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CAROLINA CULTURES 
A Dependable Culture Service 


Protozoa, Algae, and Invertebrates. Amoeba, Vol- 
vox, Green Hydra, Brown Planaria, etc. 

Class of 25, $2.00; 50, $3.50; 75, $4.75; 100, $6.00 
Spirogy) ra, Anguillula, etc. 
Class of 25, $1.50; 50, $2.50; 75. $3.25; 100, 00 
Carolina peste Water and Culture Materials for 
cultivation of protozoa, algae, and invertebrates. 
Conjugating Paramecia. Two separate cultures of 
opposite mating types of Paramecium bursaria 
furnished per unit. 

For demonstration wie $3.50 
For class of 25 students .......... 5.00 
Bacteria and Fungi. We carry cultures of more 
than a hundred species including strains of Sarcina 
subflava and Bacillus subtilis to demonstrate anti- 
biosis, and plus and minus strains of Rhizopus or 

Mucor for zygospore production. 

Five or more cultures, each ........ 1.50 
Drosophila Cultures. Any of the commonly used 

strains can be supplied. 

Five or more cultures, each ........ 2.00 
Living Mealworms, Termites, Frogs, Turtles, 

Hamsters, Mice and Rats. 

Living Fern Prothallia. Unit quantity for class 

of 25 students. Five separate stages offered 

Special Prothallium Set. Any three of five stages, 

each in separate containers. Ver set (class of 25) 
.00 


Moss Protonemata. Class of 25 ........... 2.50 
Living Water Plants, Liverworts, Lichens, Mosses, 
and Ferns. 
Aquarium and Terrarium Sets. Medium size rd 
Write for your free copy of our completely revised 
new catalogue, No. 20, ready for distribution on 
September 1. It contains many new items and 
price reductions. 


CAROLINA BIOLOGICAL SUPPLY COMPANY 
ELON COLLEGE, NORTH CAROLINA 


Please mention THE AMERICAN BIOLOGY TEACHER when answering advertisements 


MANUSCRIPTS WANTED 


The American Biology Teacher needs articles, long or short, of the following types: 


TEACHING TECHNIQUES AND AIDS 
LABORATORY AIDS AND SUBSTITUTES 
USE OF AUDIO-VISUAL AIDS 
“TRICKS OF THE TRADE” 


BIOLOGY IN THE LOWER GRADES 


Many more articles are received than can be published, but in the above areas there is 
almost a continuous shortage. For articles on these subjects, publication can be very prompt. 


A Message to Biology Teachers 


It is generally conceded that it is practically essential in present-day 
teaching to keep posted on the current literature in any particular field. 
Yet no busy teacher possibly could read all of the important papers in the 
original even if the many journals published throughout the world were 
available. It was for this reason that a group of prominent biologists organ- 
ized Biological Abstracts back in 1926. Now this cooperative undertaking 
is abstracting and indexing annually more than 30,000 significant contribu- 
tions to the biological sciences. 


For biology teachers who really are interested in their chosen field, this 
service is invaluable because text books quickly become outdated and it 
affords the only means by which they can keep up to date on the many 
advances that research brings to light. 


As well as the complete edition, covering all fields of biology, Biological 
Abstracts also is published in nine low-priced sectional editions which are 
specially designed for individuals who are interested only in one or more 
closely related fields. 

Write for full information. 


BIOLOGICAL ABSTRACTS 


University of Pennsylvania 
Philadelphia 4, Pa. 
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which 
Add Interest-Encourage Study 
Use 


Denoyer-GEPPERT 
3-Dimensional Models 


Y704 Plant Mitosis Models 


Superior teaching value 
Meticulous attention to accurate detail 
Excellent fit of removable parts 
Superior casting and finishing 


D-G Models are used the World over 


For complete specifications write to 


Denoyver - Geprert Company 


Biological teaching aids 
5235 Ravenswood Ave. Chicago 40, Illinois 
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lhe National Geographic Magazine 


In The Biology Course 


S. M. PATTEE 


Roosevelt High School, Cedar Rapids, Towa 


Perhaps every teacher has made some 
use of the treasures hidden in issues 
of The National Geographic Magazine. 
They contain hundreds of interesting 
articles and thousands of photographs of 
plants, people, and other animals. In 
the hope that other teachers may find 
new uses, we are describing some of the 
ways in which we have tried to use them. 


1. Pupils may read and report on 
selected articles to interest 
and variety to the lesson. Rearing 
butterflies, a famous collection of 
them and six principal groups are 
discussed in the May 1936 issue. 
A pupil may secure credit for some 
exercise, Which he has missed and 
which can not be made up con- 
veniently because the materials are 
no longer at hand, by substituting 
a report based on a magazine. He 
may not have had sufficient interest 
to complete the lesson. Could he 
be challenged or interested by an 
article such as Fabulous Yellow- 
stone (June °40) or Born Hunters 
—the Bird Dogs (Sept. ’47)? 


~ 


3. If the pupil has traveled or hopes 


to travel some day, he may wish to 
read articles such as The Black 
Hills, Once Hunting Grounds of 
the Red Men, (Sept. °27), Cali- 
fornia says it with Wild Flowers 
(Apr. °42), or Colorado, a Barrier 
that Became a Goal (Jul. °32). 

If the pupil has pets or hobbies, 
he might be interested in some of 
these: Doys in Toyland (April 
44), The Only Domestic Animal 
Man Has Never Conquered (Nov. 
Goldfish and Their Cultiva- 
tion in America (Oct. ’24), Tropi- 
cal Fish Imigrants (Jan. 34), Ex- 
ploring the Mysteries of Plant Life 
(June °24), Horses of the World 
(Nov. ’23), or Lords of the Rockies 
(Jul. ’39). 

We can help the pupil find articles 
on his vocational interest by ree- 
ommending such as the following; 
China Fights Erosion (June °45), 
for the pupils interested in farm- 
ing or soil conservation; Saboteur 
Mosquitoes (Feb. °44), for those 
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interested in health work; Seeking 
America with Lindberg (Jan. ’28), 
for those interested in Aviation, 
and the Romance of American 
Furs (Mar. °48), for those inter- 
ested in hunting and trapping. 

6. Copies of the magazine can be used 

for busy work. They are almost 
as absorbing as comics and far 
inore practical then chloroform, 
for keeping children quiet. They 
will often get the attention of the 
frustrated pupil who is no longer 
trying to get a lesson, of the bright 
pupil who has finished his assign- 
ment and of the idle pupil who 
wastes time in study halls. 

There are some issues that cover a 
field of science through a gallery of 
colorful illustrations, often more fully 
and interestingly than any high school 
text. These, in my opinion, are some of 
the most outstanding special issues in 
our field. 


Shells, July °49 
Vegetables, July 
Evolution, February 
Imported Insect Pests, August °41 
Spiders, August °33 
Frogs, May 

Tree Rings, December 
Insects, July ’29 

Flowers, May ’29 
Mycetoza, April ’26 
Ferns, May °25 

Horse, November ’23 
Mushrooms, May ’20 


Repeated use will mutilate the covers. 
We have reduced this damage in two 
ways. Our librarian reinforces the 
original covers with tape and strong 
thread when we wish to prolong the life 
of a certain issue. When the covers are 
worn out or when we wish to keep a 
certain article and discard the balance 
to save storage space, we proceed as 
follows: the staples are opened, the 
covers, advertising, and the unwanted 
pages are removed. The desired pages 
are inserted in a manila filling folder, 


| Nov. 


stapled, and trimmed for size with a 
paper cutter. The title and date is 
placed on the front and the back edge so 
that any copy may be recognized when 
it is lying on the desk or when it is 
standing upright in among the other 
issues on the shelf. 

Some collectors bind six issues to- 
gether into one volume. This is expen- 
sive if it is done at a book bindery, but it 
is not, if one does it for himself. There 
is likely a book in your library from 
which you can learn this hobby. We 
have bound some magazines at home but 
we believe that they are more useful 
when our children can pick out any 
single issue to use or carry to school. 
Storage of the magazines does not need 
to be expensive. Most of ours are stored 
in discarded orange crates which have 
been secured from local grocery stores. 

How can one obtain back issues and 
build up a collection? Most of mine 
have come from junk dealers. Some- 
times they are willing to set aside the 
bundles of The National Geographic 
Magazines which they buy. I pay them 
a price higher than that which they get 
for the baled paper. 

Sooner or later every accumulation of 
these magazines seems to be broken up 
and disposed of. If people in the neigh- 
borhood know that the teacher wants 
them, he may get the magazines for the 
price of old paper or for nothing. 

As your collection grows, you will 
find it more and more impossible to re- 
member which copies you have and 
where to find the articles on sponge 
collecting or geography of a hurricane. 
So you will want to buy or have your 
library buy the latest edition of The 
National Geographic Magazine Cumula- 
tive Index. This illustrated cloth-bound 
volume may be secured for $2.50 from 
the National Geographic Society, Wash- 
ington 6, D. C. 


The Reading Difficulty of Textbooks 
For High-School Biology 


GEORGE GREISEN MALLINSON 


Western Michigan College of Education 
Kalamazoo, Michigan 


HAROLD E. STURM 


Kalamazoo, Michigan 


LOIS MARION MALLINSON 
University of Michigan High School 


There appeared in two of the recent 
issues of The American Biology Teacher 
articles by Malatesta’ and Sister Payne,’ 
that dealt with the scientific terminology 
used in courses and textbooks for biology. 
The respective authors offered conflict- 
ing opinions about the scientific termin- 
ology in them. 

According to Malatesta, ‘‘ It (the book) 
consisted mainly of difficult scientific 
terms with equally difficult explanations. 
There was little to fire the imagination 
of the average student and lead him into 
what can be the wondrous field of na- 
ture.”’ 

Sister Payne, however, seems to ex- 
press an opposite view when she states, 
‘““Why should scientific terminology be 
simplified for him (the student)? Why 
substitute ‘simple words’ or slang phrases 
for distinctive, scientific phraseology that 
is purposeful and pointed? Why step 
down educational levels? We need not 
assume that the present generation of 
students is endowed with less ability than 
the parental generation who passed simi- 
lar courses. Do we not insult both 
parent and progeny by catering to medi- 
ocrity ?”’ 

It is obvious, to even a casual reader, 

1 MALATESTA, ANNE, ‘‘Dry as Chalk Dust.’’ 
The American Biology Teacher, XII (February 
1950), 27-8. 

2M. ANTHONY PaYNE, O.S.B., ‘‘Some Queries, 


Mr. Editor.’’ The American Biology Teacher, 
XII (May 1950), 108-9. 


that the opinions of both writers have 
considerable merit. It is axiomatic that 
the student cannot be expected to de- 
velop understandings in biology if the 
scientific vocabulary is beyond his com- 
prehension. It is equally true that he 
cannot be expected to develop such un- 
derstandings if the scientific terminology 
is too simple to express accurately the 
desired meanings. 

There are a number of major re- 
searches that have been undertaken to 
determine the vocabulary desirable for 
students at various grade levels and in 
various courses. Buckingham = and 
Dolch*® summarized the results of a num- 
ber of vocabulary studies, and listed 
words together with the grade levels of 
difficulty assigned to them by the differ- 
ent investigators. Curtist in his major 
investigation summarized the results of 
a hundred separate analyses of vocabu- 
laries for secondary science. As a part 
of the study he presented lists of words 
that were rated with respect to their de- 
sirability for use in courses in biology. 
Many of the words for biology in Cur- 
tis’s list are rated by Buckingham and 

3 BUCKINGHAM, B. R. and Dotcn, E. W., 4 
Combined Word List. Boston: Ginn and Com- 
pany, Contributions to Education, 1936. Pp. 
21-185. 

4CurTIS, FRANCIS D., Investigations of Vo- 
cabulary in Textbooks of Science for Secondary 


Schools. Boston: Ginn and Company, Contri- 
butions to Education, 1938. Pp. 81-114. 
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Doleh as having grade levels of difficulty 
higher than the grade levels of the stu- 
dents ordinarily taking biology. How 
ever, it can be assumed that specific in- 
struction in the meanings and applica- 
tions of these words would enable the 
student to use them with understanding. 
Hence, the differences in the opinions of 
Malatesta and Sister Payne may be com- 
promised as follows : 

1. Simple words should be used if and 
when they are adequate to express the 
intended meanings accurately and com- 
pletely. 

2. Words of a high grade level of 
difficulty may be used where the accurate 
meanings cannot be developed by the use 
But, where such diffi- 
cult words are used, specific instruction 


of simpler words. 


should be given in their meanings and 
applications. 

But, it is somewhat questionable as to 
whether the levels of the vocabulary diffi- 
culty of the words in a textbook for biol- 
ogy are alone an accurate index of the 
level of reading difficulty of the textbook. 

It is obvious that a sentence of ten 
words of eighth-grade level of difficulty 
or lower is easy for an eighth-grader to 
read. But, it is equally obvious that a 
sentence of fifty words of eighth-grade 
level of difficulty or lower may be quite 
difficult for an eighth-grader to read. 

None of the studies heretofore men- 
tioned have considered the number of 
words in the sentence as a factor in read- 
ing difficulty. Hence, it is the purpose 
of this study to evaluate textbooks for 
high-school biology with respect to their 
levels of reading difficulty, including sen- 
tence leneth as a consideration. The 
Flesch® formula will be used since, 
among other considerations, the number 
of words in the sentences in the book are 
construed as factors in reading difficulty 
when this formula is used. 


5 FLESCH, RupoutF, The Art of Plain Talk. 
New York: Harper and Brothers, 1946. P. 197. 
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Meruops EMPLOYED 


A search was made to locate the titles 
of textbooks designed for use in high- 
biology. The search revealed 
twenty-six such texts. All of them were 
used in this investigation. Since an anal- 
ysis of all of the textual material in all 
of the textbooks was impractical, it 
was decided to use a modification of the 


school 


sampling technique suggested by Flesch 
for use with his formula. Hence, it was 
decided to select for analysis from each 
textbook one sample passage for each 
one hundred pages or fraction thereof, 
but not less than five passages from any 
one textbook. 

The number of pages in each text was 
computed by counting from the first 
page designated by an Arabic numeral to 
the last page of the last chapter. Pages 
upon which were found chapter endings, 
supplementary activities, and questions 
were included in the count. The pages 
upon which were found the indices, glos- 
saries and tables of contents were ex- 
cluded. 

The number of pages thus computed in 
each textbook was then divided by the 
number of samples to be taken from the 
respective textbook. In this way each 
textbook was divided into sections of an 
equal number of pages. A page was 
then selected from each of the sections by 
using a table of random numbers. 

A one-hundred word sample was taken 
from each page thus selected by counting 
from the first word of the first new para- 
graph on that page. If the page con- 
tained no reading material the sample 
was selected from the next page that did. 
The legends under the illustrations on 
the pages thus selected were disregarded. 
These samples were then analyzed using 
the Flesch formula. 

6 MCNEMAR, QUINN, Psychological Statistics. 
New York: John Wiley and Sons, 1949. Pp. 
vii + 364. 
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The Flesch formula uses the number 
of words in the sentences found in the 
sample passages, the number of personal 
references (we, they, etc.) in the pas- 
sages, and the number of affixes (sylla- 
bification) to the words. These various 
aspects of sentence structure are meas- 
ured in each of the one-hundred word 
samples and are translated into a read- 
ing-difficulty score by means of the for- 
mula. This reading-difficulty score is 
converted, in turn, into a_ grade-level 
value of reading difficulty. The conver- 
sion is made by using the following table : 


Reading Difficulty of Textbooks 
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differences between the levels of reading 
difficulty of the easiest and most difficult 
texts. Thus the books were classified 
into four groups according to ascending 
order of difficulty. The first group (1) 
consisted of the seven ‘‘easiest’’ books; 
the second group (2) of the next six with 
respect to difficulty; the third group 
(3), the next six; and the fourth group 
(4) of the seven most difficult. Signifi- 
cances of differences in levels of difficulty 
were then computed between the books 
in groups 1 and 2, groups 2 and 3, and 
groups 3 and 4. The statistical device 


TABLE 1 
GRADE LEVELs or DirricuLry EQUIVALENT TO READING-DIFFICULTY SCORES* 


Reading-Difficulty 


Description of 


Grade Level of Difficulty 


Scores Style 
0-1 Very easy 4th grade COMPLETED 
1-2 Easy 5th grade COMPLETED 
2-3 Fairly easy 6th grade COMPLETED 
3 Standard 7th or 8th grade level 
4-5 Fairly difficult 2 vears of high school 
Difficult High school and some college 


6 and up 


“ Rudolf Fleseh, op. cit., p. 205. 


Table 2 lists the following informa- 
tion for the textbooks designed for high- 
school biology: (1) the textbook pub- 
lishers (designated by the letters A, B, 
C, ete.) ; (2) the reading-difficulty scores 
of the samples taken from textbooks ; 
and (3) the average reading-difficulty 
score for each textbook. 

Table 3 that follows lists the designa- 
tions of the book publishers and the 
grade levels of difficulty of the respective 
textbooks. 

A survey of the data in Tables 2 and 
3 indicates that the levels of reading 
difficulty of the textbooks for biology 
vary greatly. But, there is no evidence 
in these tables to indicate that the dif- 
ferences between the levels of difficulty 
of the easiest and most difficult text- 
books are significant. Henee, it was de- 
cided to compute the significances of the 


Very difficult 


College COMPLETED 


employed was Fisher’s ‘‘t’’ cited by 
Guilford.’ 

Table 4 lists the significances of the 
differences computed in the manner just 
stated. 

CONCLUSIONS 


In so far as the techniques in this 
study may be valid, the following conclu- 
sions seem defensible. 

1. The data in Tables 2 and 3 indicate 
that the average grade-level values of 
reading difficulty of the various textbooks 
for biology vary greatly. The easiest 
textbook has a grade-level value of diffi- 
culty of sixth grade completed ; the most 
difficult of tenth grade. The average 
grade-level of difficulty of all of the text- 
books is eighth grade completed. 


7 GuILFoRD, Joy P., Psychometric Methods. 
New York: MeGraw-Hill Book Co., Ine., 1936. 
Pp, 61-2. 
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TABLE 2 


LEVELS OF READING DIFFICULTY FOR 


Reading-Difficulty Score 


TEXTBOOKS FOR HIGH-SCHOOL BIOLOGY 


Average 


> Reading- 

Difficulty 

Score for 

] 2 3 4 5 6 7 8 a) 10 Each Book* 

A 2.15 3.13 2.36 2.71 2.76 2.98 3.07 2.74 
B 2.60 2.83 3.77 2.79 3.61 3.32 3:15 
C 3.60 3.28 3.13 3.84 3.05 3.26 2.48 3.26 
D 3.10 2.96 3.93 320 3.07 3.90 3.36 
E 3.66 4.33 3.26 3.60 3.78 4.07 2.32 3.19 aoe 
F 3.67 3.35 3.71 2.89 4.12 3.50 
G 4.13 3.94 3.54 3.27 2.13 3.05 4.79 3.00 
H 4.51 2.83 2.74 281 420 3.52 420 3.81 3.58 
I a2: 444 433 $18 3.52 $367 3:87 3.63 
J 3.15 3.67 3.45 4.07 4.13 5.54 5.09 2.50 3.64 
K 2.86 2.86 444 4.19 4.19 3.71 
L 452 3.47 3.94 3.84 3.06 3.73 3.64 4.00 3.78 
M 3.66 3.64 3.25 3.54 5.11 4.70 2.79 3.81 
N 2.85 3.33 4.64 4.70 3.84 5.388 3.04 3.57 3.91 
oO 3.80 2.82 3.05 3.99 4.23 5.36 3.08 3.91 
a 4.83 3.70 3.92 3.52 3.67 3.44 4.33 3.92 
Q 3.49 426 4.52 3.381 3.08 4.18 4.46 3.93 
R 4.65 5.15 2.93 4.39 3.09 3.88 3.93 4.00 
S 3.07 3.20 3.67 420 4.97 4.83 5.40 3.35 4.09 
T 3.86 4.57 4.14 3.51 5.37 4.25 3.4 4.16 
U 3.58 $3.60 3.42 423 7.03 3.81 3.53 4.16 
V 432 459 3.43 457 4.51 3.70 4.19 
Ww 4.65 3.50 4.38 3.45 4.90 4.46 4.05 4.20 
_ 3.18 412 3.86 3.45 3.20 3.86 475 624 4.52 6.12 4.33 
Y 4.78 3.80 8.26 3.33 2.76 4.59 
Z 457 5.85 4.70 2.72 4.55 5.21 3.58 4.60 


* The average reading-difficulty score for all of the textbooks for biology is 3.83 which is equiva- 


lent to a grade level of difficulty of eighth grade completed. 


2. The data in Table 2 indicate that 
the levels of reading difficuity of the 
sample passages in the individual text- 
books vary greatly. For example, in the 
textbook of publisher Y the easiest pas- 
sage (difficulty score—2.76) is equiva- 
lent to a grade-level value of sixth grade 
completed. The most difficult passage 
(difficulty score—8.26) is equivalent to 
a grade-level value of college completed. 

3. The data from these tables indicate 
that there are passages in twenty of the 
twenty-six textbooks having a difficulty 
score of 4.00 or over, which is equivalent 
to a grade-level value of reading diffi- 


culty of eighth grade completed or 
higher. Sinee courses in biology are usu- 


ally designed for either ninth- or tenth- 
grade students, it can be assumed that 
textbooks should be written so that stu- 
dents entering the ninth-grade could un- 
derstand them. Ience in twenty of the 
twenty-six textbooks there are passages 
that would be difficult for below-average 
students in the ninth grade. 

4. The data in Table 3 indicate that 
there are nine of the twenty-six text- 
books whose average level of reading 
difficulty is higher than eighth grade 


completed. Hence, the below-average 
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TABLE 3 


GRADE LEVELS OF DIFFICULTY FOR TEXTBOOKS IN 


BroLoay* 


1950 | 
Grade Level 
Publisher of Difficulty 
A 6th grade COMPLETED 
B 7th grade 
C 7th grade 
D 7th grade COMPLETED 
E Sth grade 
K Sth grade 
G Sth grade 
I] Sth grade 
I Sth grade 
J Sth grade 
K Sth grade 
L Sth grade COMPLETED 
M Sth grade COMPLETED 


Grade Level 


Publisher of Difficulty 
N 8th grade COMPLETED 
O 8th grade COMPLETED 
P 8th grade COMPLETED 
Q 8th grade COMPLETED 
R 9th grade 
Ss 9th grade 
T 9th grade 
U 9th grade 
9th grade 
W 9th grade 
x 9th grade COMPLETED 
Y 10th grade 
Z 10th grade 


* Grade levels of difficulty were computed by using data in Table 1. 


TABLE 4 
SIGNIFICANCES OF DIFFERENCES BETWEEN LEVELS OF READING DIFFICULTY OF 
TEXTBOOKS FOR BIOLOGY 


Groups Mean 


Compared — Difference Difference 
land 2 45 135 
2 and 3 20 
3 and 4 174 


student would be likely to have difficulty 
reading much of the textual material in 
them. Further there are passages in 
these textbooks that are likely to be 
difficult for even superior students to 
read. 

5. The data in Table 2 indicate that 
the earlier passages of the texts are not 
likely to be less difficult to read than 
the later passages. Hence, in these text- 
books there seems to be no provision evi- 
dent for the growth of reading ability 
during the school vear. 

6. An examination of Table 4 shows 
that the textbooks in the ‘‘easiest quar- 
ter’? differ significantly in reading diffi- 
culty from those in the second and third 
quarters. Those in the second quarter 
do not differ significantly with respect to 
reading difficulty from those in the third 


Probability 


“t Interpretation 
3.333 P< .01 Very Significant 
1.379 P>.05 Not Significant 


2.011 05 >P>.01 
quarter. Those in the difficult quar- 
ter’’ differ significantly from those in 
the third quarter. It seems defensible to 
state therefore that the level of reading 
difficulty of a textbook is an important 
criterion for use in evaluating a text- 
book. 

7. In summary, the following may be 
stated: 

(a) The textbooks (eleven in num- 
ber) whose grade-level value of reading 
difficulty is eighth grade or below (diffi- 
culty score below 3.75) are not likely to 
be difficult for the average ninth grader 
taking biology. Nor are they likely to 
cause great difficulty for the below aver- 
age student. This conclusion does not 
apply to individual passages that are 
difficult. 

(b) The textbooks (twelve in num- 


Significant 
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ber) whose grade-level value of reading 
difficulty is eighth grade completed to 
ninth grade (difficulty score 3.76 to 4.25) 
are likely to be quite difficult for the 
below-average ninth grader to read, are 
likely to cause some difficulty for the 
average ninth grader, but are not likely 
to be difficult for superior ninth graders 
except for certain difficult passages. 
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(¢) The textbooks (three in number) 
whose grade-level value of reading diffi- 
culty is ninth grade completed or higher 
(difficulty score above 7.25) are likely to 
be quite difficult for the below-average 
and average ninth grader to read, and 
are likely to be somewhat difficult for 


even the superior student. 


Let’s Put Life into Life Science 


BARBARA A. McEWAN 


San Pedro, California 


Unlike teachers in some other depart- 
ments we biology teachers have a tremen- 
dous initial advantage in teaching: our 
students are already interested in the 
But how many biology teachers 
How 


subject. 
really capitalize on this situation? 
many of us rely too heavily on the text 
book, on the question-answer type of 
learning? In short, how many of us 
kill the subject by making it dead, by 
taking the ‘‘Life’’ out of the course 
title? 

If Life Science were only one of many 
required science courses, the problem 
might not be regarded as so serious. 
Unfortunately biology, for one reason or 
another, is the only science course a 
great percentage of our high school youth 
takes. Considering the overwhelming 
importance and influence of science in 
our world today, the thought of the vital 
role which biology teachers play in the 
development of our future voters is at 
times terrifying. 
their significance 
review their 


Realizing biology 
teachers must critically 
teaching techniques and see how life can 
once more be restored in abundance in 
their courses. Not only are interested 
students more enjoyable to work with, 
but the broader, social obligations of the 
teacher will also have been fulfilled. 
Before planning a new method of at- 


tack, it may be instructive to review 
briefly why we are leaving life out of our 
classes. The answer is found in two 
areas: the teacher as a general college 
student, and the teacher in courses spe- 
cifically required for future biology 
teachers. 

Rare indeed is the college or univer- 
sity that has a functional approach in 
its classes. The text book or the pro- 
fessor’s lecture notes reign supreme in 
the majority of the 
courses a future teacher takes. 


general college 
Science 
courses are on the whole somewhat more 
functional in that other types of equip- 
ment besides a text book are used. How- 
ever, the type of material and techniques 
learned are too often anything but fune- 
tional as far as the future teacher’s 
needs are concerned. Thus it may be 
seen that our college training has a great 
deal to do with why we teach dead, and 
not live, biology. Basically we lack 
training in the techniques of functional 
science teaching. 

Recognizing the error in approach, our 
colleges in training us and the subse- 
quent training we give our students, we 
can then do something about it. Two 
formulae will provide at least a begin- 
ning: bring the outdoors in, and build 
the curriculum around the problems of 


the students. 
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Bringing the outdoors in is often over- 
looked because of the abundance of ma- 
terial found in the text and in the stock 
room, both the result of someone else’s 
efforts. It is admittedly easier to capital- 
ize on the finished products of others 
than to create something new, but un- 
fortunately, the freshness and spontane- 
ity in approach, which goes so far in 
stimulating the teacher as well as the 
students, is lost. 

A beneficial, though demanding, rem- 
edy is to pretend you are in a newly 
created science department which has no 
equipment, particularly no text books. 
This is an immediate challenge to stu- 
dents and teacher alike. Where will we 
get our materials? In order to answer 
this we must first decide what we will 
study during the course. If it is to be 
problems that are found in text books 
only and not in the students’ lives, ob- 
viously we must lean heavily on the 
texts, and have thus defeated our second 
formula. If it is to be problems that are 
centered on the needs of the students as 
they meet them in life, then immediately 
we have whole new areas from which to 
gather our materials. All of the many 
places in which science is applied become 
our teaching domain. 

One of the major units in any biology 
course is the study of the human body. 
In college we teachers studied it part by 
part, memorizing great numbers of long 
meaningless names, peering long hours 
over a microscope determining its differ- 
ent types of cells, tissues, and organs, 
and came out either totally bewildered 
or feeling like a specialist. Is this the 
type of knowledge which will be of use 
to the average high school student? It 
is not. High school students are inter- 
ested in more practical things: What 
causes a stomach ache? Why do I get 
pimples on my face? How ean I pre- 
vent them? What makes Jane (or Jim) 
so popular?) Why don’t I have whiskers 
yet when all of my boy friends do? 
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With problems like these to be solved 
a text book can come in handy, but be- 
cause the emphasis and approach are 
vital and persistent, material pertinent 
to the problem at hand can be secured 
from many other sources. For example, 
newspapers and magazines have constant 
references to the human body and its well 
being both in articles and in advertise- 
ments. Many companies which produce 
products or services which affect the hu- 
man body publish reams of free or inex- 
pensive material, often available in class 
room sets. When related to problems 
concerning themselves, students will 
relish the idea of making slides, charts, 
posters, or clay models on the structure 
of the body where otherwise it would 
probably be sheer labor to understand. 
The services of persons concerned with 
the health and welfare of humans could 
also be utilized. 

Another major unit in biology courses 
deals with the plants and animals around 
us. Instead of just reading about dif- 
ferent types of plants and animals, why 
not recruit the energies of your students 
and have them bring in living specimens ? 
Problems of the care and feeding of pets, 
their habits, and other characteristics 
can thus be solved. Aquariums and ter- 
rariums, be they desert, bog, mountain, 
or woodland, can greatly aid in many 
otherwise abstruse concepts such as the 
balance of nature. Students can be re- 
sponsible for setting them up and main- 
taining them. Field trips to these dif- 
ferent areas in nature are instructive if 
given a proper build up and follow up, 
as are trips to museums, zoos, and bo- 
tanical gardens. 

Here are only two of the many pos- 
sible units in biology with only a few of 
the many possible ways in which Life can 
be injected. Notice that these class room 
activities are active, not passive, with 
endless possibilities of utilizing the nat- 
ural talents of each student. Notice tco 
that the usually troublesome problem of 
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homework assignments takes on a new 
slant. Instead of reading and answer- 
ing questions for each assignment, the 
students have the opportunity of utiliz- 
ing science in its practical applications. 
Persons who use science in their voca- 
tions or avocations can be interviewed, 
specimens of plants and animals can be 
secured, observations of plants and 
animals can be recorded, reports of visits 
to places of scientific interest, can all be 
used as homework assignments. With 
such assignments two objectives can be 
attained: first, the students have home- 
work meaningful to their daily lives; 
secondly, many added experiences can 
be had by members of the class which 
could not be gained during class time. 

To conclude, life can be injected into 
biology classes in at least two ways: by 
studying plants and animals that are 
alive, and by studying problems that are 
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alive to the students’ needs and interests. 
By making biology a vital subject we can 
not only give students much information 
which is of great importance to their 
everyday living, but we can fulfill our 
obligation to society by giving our stu- 
dents actual practice in becoming more 
scientific in their ways of thinking and 
of solving problems. To accomplish 
this a great number of biology teachers 
will probably find they must drastically 
revise their former lesson plans, and 
renovate their thinking. To think crea- 
tively is always an effort, though a re- 
warding one. In this case the effort 
becomes a must, for in our daily teach- 
ing we are influencing future citizens 
who must learn how to think and act 
these 


critically scientifically. If 


students cannot expect to learn this 


in biology, where can they? 


HOTEL RESERVATIONS 
N.A.B.T. ANNUAL MEETING 
with AAAS at 
Cleveland, December 27-30, 1950 


The list of hotels and the reservation coupon below are for your convenience in 


making your room reservation in Cleveland. 


Please send your application, NOT to 


any hotel directly, but to the Housing Bureau of the Cleveland Convention and Visi- 


tors’ Bureau to avoid delay and confusion. 


first choice of desired accommodations. 
the Hotel Statler. 
Hotel 


Name & Loeation 
*STATLER HOTEL 
Euclid & F. 12th St. 
PR 1-6800 
HOLLENDEN HOTEL $. 
610 Superior Ave. 
MA 1-4700 
CARTER HOTEL 
Prospect & E. 9th St. 
PR 1-7200 
ALLERTON HOTEL $3.50-$7.00 
1802 E. 13th St. $2.50 RW 
TO 1-2345 
AUDITORIUM HOTEL 
1315 East 6th St. 

CH 1-5100 
OLMSTED HOTEL 
Superior & E. 9th St. 
MA 1-9660 


Single 
$4.00—$8.00 


w 


50-$8.00 


$4.00—$6.00 


$3.50—$5.00 


$3.00—$6.00 


Prices are subject to change, but are not likely to do so. 


Double 


$7.00-$10.00 


$5.50-$10.00 


$6.00—$10.00 


$6.00—$9.00 


$5.50—-$7.00 


$5.00-$9.50 


Mail your application Now to secure your 
Our headquarters and meetings will be at 


Twin-Bedded Suites 


$8.50—$12.50 $17.00—$23.00 


$7.00-$12.00 $12.00-$22.00 


$7 .00—$10.00 


$18.00-—$25.00 


$6.00—$10.00 
$4.00 RW 


$10.00—$20.00 
$7.50 


$12.50-$26.00 


$7.00—$9.50 $10.00-$15.00 


Write to Louise D. 


Perkins, Director, Cleveland Housing Bureau, 511 Terminal Tower, Cleveland 13, Ohio. 


Preliminary Program of the National Association of Biology Teachers 
at Hotel Statler and Allerton Hotel Cleveland, Ohio 
December 27-30, 1950 


WepNespay, 277TH, 10: 00-12: 00 A.M. GraNp 
Raymond Gregg, presiding 
Joint Session ANSS, NABT, NSTA 
OUTDOOR RESOURCES FOR LEARNING SCIENCE 
1. Joe Craw, Supt. New Castle City Schools, New Castle, Indiana. 
Ruth Hubbard, Supervisor Cleveland Heights School, Cleveland Heights, Ohio. 
Richard L. Weaver, Director of Resource-Use Education, N. C. Dept. of Public 
Instruction, Raleigh, North Carolina. 

4. Julian Smith, Supervisor Health, Physical Education and School Camping, 

Michigan Department of Public Instruction, Lansing, Michigan. 


WepbNespay, DecemBer 277TH, 2:00-5:00 P.M. Granp BALLROOM 
Richard Westwood, presiding 
Joint Session NABT, ANSS 
USING OUTDOOR RESOURCES TO TEACH NATURE 
5. “The Cleveland Museum Interprets the Outdoors,” Harold Wallin, Curator of 
Education, Cleveland Museum of Natural History. 
6. “Field Trips in Nature and Conservation Education,” Robert R. Finlay, Con- 
servation Instructor, John Marshall High School, Cleveland. 
7. “School Gardens,” Paul R. Young, School Garden Supervisor, Cleveland Board 
of Education. 
s. “The Conservation-Natural Resource Workshop,” Leo Hadsall, Fresno State 
College, Fresno, California. 


Tuvrspay, DecemBer 28TH, 10: 00-12: 00 A.M. Graxp 
Betty Lockwood, presiding 
Joint Session NSTA, NABT, ANSS 
HUMAN RESOURCES FOR LEARNING SCIENCE 
%. “Planning Science Experiences to Meet Real Needs of Children,” Dr. Frances 
Horwich School of Education, University of Chicago, Chicago, Il. 
10. “Developing a Science Program Around the Needs of the People,” Ernest Neal, 
Rural Life Council, Tuskegee Institute, Tuskegee, Alabama. 
ll. “Using Resource Agencies to Prepare Science Materials and to Train Leaders,” 
Dr. Clyde A. Erwin, State Supt. of Public Instruction. 


THURSDAY, DECEMBER 28TH, 12:30 P.M. MatHer Room ALLERTON 
NATIONAL ASSOCIATION OF BIOLOGY TEACHERS LUNCHEON 
Betty Lockwood, presiding 


Tuurspay, December 2: 00-5: 00 P.M. BaLLRoom ALLERTON 
Richard Weaver, presiding 
NABT Session 
PROGRAM PLANNING IN BIOLOGY 

12. “Experimental and Laboratory Techniques,” Dr. Harvey Stork, Carleton Col- 
lege, Northfield, Minnesota. 

13. “Practical Applications of Biology and Problem Solving for School and Com- 
munity,” Dr. David F. Miller, Ohio State University, Columbus, Ohio. 

14. “Fitting a Program of Biology Into a Community Centered School,” Mrs. 
Gordon Brown, Atlanta City Schools, Atlanta, Georgia. 

15. “Conservation Education in a Biology Program,” Robert R. Finlay, John Mar- 
shall High School, Cleveland, Ohio. 

16. “Developing Units and Biology Courses to Meet Local Needs and Interests of 
Children,” Dr. Edgar Martin, Office of Education, FSA, Washington, D. C. 


(Continued on next page) 
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Fripay, DecempBer 297H, 2: 00-5: 00 P.M. Eveti Battroom Horen 
Betty Lockwood, presiding 
NABT Session 
SPECIAL TECHNIQUES IN THE TEACHING OF BIOLOGY 

17. “Handling Plant Materials,” Dr. Glenn W. Blaydes, Ohio State University. 
Columbus, Ohio. 

18. “Preparing and Using Dioramas,” Dr. Ted Boardman, Rochester Museum, 
Rochester, New York. 

19. “Teaching About Photosynthesis,” Dr. W. E. Loomis, Iowa State College, Ames. 
Towa. 

20. Teaching Ecology,” Dr. Ralph Dexter, Kent State University, Kent, Ohio. 

21. “Using Sanctuaries, School Forests and School Grounds,” Roberts Mann, Cooke 
Co. Forest Preserve District, River Forest, Ill. 


Local Committee: Mr. Alfred G. Linscheid, Chairman, Shaker Heights High 
School, Shaker Heights, Ohio; Mr. Earl Bopp, John Adams High School, Cleve- 
land, Ohio; Dr. James Gray, Western Reserve University, Cleveland, Ohio; Miss 
Gertrude Laing, Solon High School, Solon, Ohio; Mrs. E. Wetzel, West High School. 


Cleveland, Ohio. 


A Revised Mnemonic for Chemical Elements 
Essential to Plant Nutrition 


ROBERT B. GORDON 


Pennsylvania State Teachers College, West Chester, Pennsylvania 


Perhaps mnemonics of all sorts are 
going out of fashion as educational tech- 
niques, but the frequent use of the for- 
mula: C HOPK’NS’ Cake. Mg! (See 
Hopk’ns’ Cafe. Mighty good!) during 
the first quarter of the twentieth century 
was not confined to college courses in 
agronomy, horticulture and agricultural 
chemistry. It came to be used in first- 
year botany courses and in high-school 
biology classrooms in various parts of 
this nation, particularly in the Middle 
West, where it originated. For a very 
good reason the use of this cleverly de- 
vised aid to memory has been discon- 
tinued within the past twenty-five vears. 
It is now far from being accurate, since 
careful studies have shown the impor- 
tance of several trace elements other than 
Ferrum in the mineral nutrition of 
plants. These are sometimes called 
‘*minor’’ elements only in the sense that 
remarkably small quantities in soil and 
culture solutions prove effective in cor- 


recting deficiency troubles. 

The author of the much-used mnemonic 
was Cyril G(eorge) Hopkins of the 
University of Illinois, whose investiga- 
tions in plant chemistry and the uses of 
lime, nitrates, phosphates, and legume 
inoculations are well-known to agrono- 
mists who were trained in our land-grant 
colleges within the first quarter of this 
century. The results of Hlopkins’ studies 
and those of his associates at the Univer- 
sity of Illinois were published in state 
agricultural experiment station bulletins 
and soil reports before 1919, the year of 
his death at the computed age of fifty- 
three. From all accounts, Professor 
Hopkins must have been an inspiring 
teacher, with plenty of good and original 
ideas gained from his own research ¢a- 
reer, which began in 1894. Some of his 
findings were incorporated in the excel- 
lent ‘‘General Botany’’ prepared by C. 
Stuart Gager and first published by 
Blakiston’s in 1926. Tlopkins’ teachings 
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and research reports have had a_per- 
sistent effect on farm practices in the 
Corn Belt and the research programs of 
other agricultural experiment stations. 

In order to bring the celebrated Hop- 
kins mnemonic up to date and to make 
it useful to students in my _ botany 
classes, three years ago L conceived the 
following version. It met with instant 
favorable response and provoked such 
interest among student-teachers that I 
take this opportunity to make it avail- 
able to other teachers who may care to 
use it in their own classes: C M ¢- Mon 
MoB CuZn HOPK’'NS’ CaFe! (‘*See ’em 
(i-men mob Cuzzin Hopk’ns’ Cafe!’’). 
Admittedly inelegant and colloquial, but 
definitely modern American in tone, it 
continues to memorialize C. Hopkins. 
At the same time it ineludes all impor- 
tant trace elements that must be used in 
preparing culture solutions and in fur- 
nishing complete fertilizers to crop 
plants. It brings to fifteen elements in- 
stead of ten the number known to be es- 
sential more than thirty vears ago. The 
inclusion of the element molybdenum is 
not too easily defended. For adequate 
animal nutrition, chlorine, cobalt, iodine 
and sodium must be added as important 
trace elements, so we can substitute “*T”’ 
for the apostrophe in HOPK’NS. Then 
we can have the fun of devising another 
version to include **Na’’ and 
Co’? for students of animal nutrition. 

This and any other mnemonic should 
preferably find its place solely is an in- 
terest-arousing device. If used by the 
teacher in any subsequent testing pro- 
eram, it will tend to promote mere mem- 
orization as a poor substitute for genu- 
ine understandings. 


Books 


Pautt, F. The World of Life, 
edited by Bentley Glass, Houghton Mifflin 
Co., Boston, Mass., 1949, x + 653 pp. illus. 
$5.00. 


Mr. Pauli’s text for college general biology 
was written with three main objectives: 1. To 
stimulate interest and stress scientific method ; 
2. To attract and stimulate students; 3. To 
write a text with the principle of evolution 
as its guiding theme. 

The book is divided into seven parts with 
25 chapters: Part I, Backgrounds, the phys- 
ical world with chapters on the universe and 
matter; Part II, The Nature of Life, includ- 
ing metabolism, nutrition and the cell; Part 
Ill, The Principle of Evolution, its theory, 
the story in the rocks, and the mechanism of 
evolution; Part IV, The World of Plants, 
primitive plants, mosses and ferns, the seed 
plants, and special adaptations of flowering 
plants; Part V, The Rise of Animal Life, 
Protozoa, Sponges and Coelenterates, Meta- 
zoans, Arthropods, Echinoderms and Primi- 
tive Chordates; Part VI, The Vertebrates, 
framework and coordination, principal organ 
systems, “The Great Transition”, fishes and 
amphibians, reptiles and birds, mammals, and 
man; Part VII, The Bridging of Yesterday, 
To-day and Tomorrow, physical basis of 
heredity, human genetics and eugenics. 

The book has a good cloth binding, 10 
pages of plant and animal classification, 
classes and orders with some characteristies 
of each, 15 pages of biological terms with 
their definitions, and 16 pages of index. It 
is well illustrated, with over 500 drawings 
and photographie reproductions. The page 
size is 9} by 6%. 

It is a good book and should be considered 
by anyone who contemplates a change of 
text-book. Certainly it would be well to 
have a few copies available for teacher and 
student reference in both high school and 
college. Mr. Pauli has succeeded in writing 
a book which should do much to stimulate 
interest and students. The third objective, 
to write a text based on the principle of evo- 
lution, has been skillfully accomplished. 

M. A. 
Highland Park Junior College, 
Highland Park, Michigan 


Brown, F. A. Jr., Editor. Selected Inverte- 
brate Types. John Wiley & Sons, Ine., 
New York. 597 pp. illus. 1950. $6.00. 
Thirteen zoologists, including those con- 
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cerned with the invertebrate course at the 
Woods Hole Laboratory, Massachusetts, have 
produced an excellent book of descriptive 
directions for the study of 122 genera of 
animals without backbones. Included are 
the well known types (Euglena, Volvox, 
Amoeba, Pennaria, Obelia, 
Gonionemus, Aurelia, Metridium, Fasciola, 
Taenia, Ascaris, Lumbricus, Venus, Busycon, 
Loligo, Asterias, Arbacia, Molgula) as well 
as many lesser known ones. There are sev- 
eral supplements and separate treatments on 
mussels, crayfish and Homarus, ete. No fig- 
ures accompany Polychoerus, Stenostomum, 
Procotyla, Fasciola, Crisia, Bowerbankia, 
Electra, Bugula, Xiphosura, Callinectes and 
The rest are splendidly illus- 


Paramecium, 


the crayfishes. 
trated, half-page to full-page plates. 
Thirty-four protozoan genera are described 
in a section beautifully done. Sycon and 
Nereis appear under their new designations, 
Has the 
generic term “Aurelia” been superseded by 
the “Aurellia” which T. H. Waterman of 
Yale uses consistently in his context? The 


Scypha and Neanthes respectively. 


references cited on page 572 spell it the 
customary way, “Aurelia”. Saccoglossus is 
offered as though it were not a chordate and 
Branchiostoma (Amphioxus) of the cephalo- 
chordates is not included. Many will wel- 
come the inclusion of notes on the larva of 
Drosophila. 

It is refreshing to find a worker (Good- 
child) using “euticula” correctly in place of 
the misused “euticle’, (ef. p. 197) and 
“seolex” in place of “head” (tapeworms, p. 
196 ff.). He slips into calling the proglottids 
“segments”, however (cf. p. 200). Authori- 
ties on the subject claim that there is no one 
“eommon” earthworm, a number of types 
other than Lumbricus deserving that hack- 
neyed description. Some teachers will pre- 
fer the many available aceounts of L. ter- 
restris, perhaps, rather than that of Brown, 
p. 295 ff. Its non-cellular, secreted external 
covering is a cuticula rather than a “cuticle.” 
“Cuticle”, p. 298, is typographically mis- 
spelled. 

Chaetonotus is the type selected for the 
Gastrotricha. One could wish that the often- 
encountered Lepidodermella had been men- 
tioned as well as a non-spinous form. 
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Phascolosoma gouldii and Loligo pealeii are 
used, therefore why not be consistent with 
Actinosphaerium eichhorni as on page 567 
‘ather than drop the final “i” (p. 593, 25, 
27)? The legend to Figure 16, page 27, 
spells it 
errors are caught here and there in pass- 


correctly. Some typographical 
ing: read Hoploplana, p. 158; Cryptocotyle, 
p. 166; S. coeruleus, p. 58 and jacket ex- 
terior; Metridium, p. 121; A. aurita, p. 572; 
Reticulitermes, p. 15. No eytopyge (anal 
pore) is shown in the drawing of Para- 
mecium, p. 45. Fig. 29, p. 50, of Frontonia 
shows six only of the “eight to ten canals” 
feeding the contractile vacuole. This am- 
bitious and well-done work will be of much 
use for both high school and college classes. 
CHARLES EK. PAcKarp, 

Randolph-Macon College, 
Ashland, Virginia 


THE NEw YorK ACADEMY OF MEDICINE. The 
Columbia University 
1950. 


Future in Medicine. 
Press, New York. 
$2.50. 

This newest volume of the New York Acad- 


x+160 pp. 


emy of Medicine’s annual Lectures to the 
Laity series contains five articles and lectures 
on important recent developments which are 
influencing the future in medicine. 

There is the Linsley R. Williams Memorial 
Lecture on Law and Medicine, by Robert P. 
Patterson, former Secretary of War. This 
includes reasons why the law lags behind sei- 
ence, necessarily, and proposed remedies so 
that it will not lag too far behind. The 
second of the series is an article by Ephraim 
Shorr, M.D., Associate Professor of Medi- 
cine, Cornell University Medical College, N. 
Y. This article, The Endocrines, Servants 
or Masters? contains material on the evolu- 
tion of the endocrine system as well as some 
of the most recent information in this im- 
portant field. 

Then there is the One Hundredth Anni- 
versary Discourse of the New York Academy 
of Medicine by Leo Alexander, M.D., Di- 
rector, Neurobiologie Unit Division of Psy- 
chiatric Research, Boston State Hospital. 
Science Under Dictatorship is the title and 
there is considerable information on the 
fiendish experiments by German medical men 
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under the Nazi dictatorship. There is an 
interesting comparison of the German atti- 
tude with that of the Dutch under oppres- 
sion. It is evident that the moral degeneracy 
of the Nazi regime was far more than polit- 
ical. The fourth, an article on Blood and 
Man, is by William C. Boyd, Ph.D., Associate 
Professor of Biochemistry, Boston University 
School of Medicine. This contains late in- 
formation on blood groupings and, in par- 
ticular, a comparison of blood group findings 
with the races of man. Those who are inter- 
ested in anthropology would find this article 
of special value. 

Finally, there is the George R. Siedenburg 
Memorial Lecture by George E. Gardner, 
Ph.D., M.D., Exeeutive Director, Judge 
Baker Guidance Clinic. This paper, The 
Criminal Within Us, ineludes a discussion of 
the psychie factors of man which lead toward 
deviation from the norm in behavior. Then 
there are the fictions we have come to live by 
in dealing with juvenile delinquency and in 
We are led to a gen- 
eral conelusion that the amount already 
known in the social sciences is staggering in 
comparison with the amount actually used. 

E. Foss, 
Hartford Public High School, 
Hartford, Connecticut 


the field of penology. 


Rossins, W. W. and Werer, T. Evvior. 
Botany, An Introduction to Plant Science. 
John Wiley and Sons, Ine., New York 16. 
480 pp. illus. 1950. $5.00. 

This is a thorough and exceedingly out- 
standing college textbook in general botany 
in which the authors, both professors at the 
University of California, use examples that 
are applicable generally. It commences with 
the natural distribution of plants about the 
earth and with methods of classifying them; 
then it goes into the basic study of the cell 
and the six divisions of a plant. In the 
study of each of these parts there is a strong 
morphological approach followed by a major 
emphasis on processes. The study of both 
structure and funetion becomes technical, but 
mastery of the technical portions will reward 
the student with a clarity of understanding 
that he will not readily gain elsewhere. 
Clearness is aided by points of summary 
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which often follow difficult sections. Per- 
haps the most involved part deals with 
meiosis and the least emphasized part with 
genetics. Finally, 172 pages deal with the 
study of the phyla. 

There are 490 illustrations, most of which 
are line drawings of superior quality. The 
type is set in double columns, and the phys- 
ical condition of the book is excellent. 

Rosert C. McCarrerry, 
Central High School, 
Wadsworth, Ohio 


Pastore, Nicwouas. The Nature-Nurture 
King’s Crown Press, Colum- 
xvi+213 pp. 


Controversy. 
bia University, New York. 
1949. $3.25. 

This book deals with the controversy over 
the interrelation of heredity and environment 
as influencing agents in the origin of human 
nature. In the introduction, Pastore states, 
“The object of this study is to investigate 
the relationship between the outlook of  sei- 
entists on controversial nature-nurture prob- 
lems and attitudes toward social, political, 
and economic questions.” The content of 
this study consists of selected writings of 
twenty-four eminent scientists, with a perti- 
nent critique by the author. Of the scien- 
tists, twelve favored heredity. They are: 
William Bateson, Charles B. Davenport, Ed- 
ward M. East, Francis Galton, Henry H. 
Goddard, Leta S. Hollingworth, William Me- 
Dougall, Karl Pearson, Paul Popenoe, Lewis 
Madison Terman, Edward Lee Thorndike, 
and Frederick A. Woods. The twelve en- 
vironmentalists are: William C. Bagley, 
Franz Boas, James McKeen Cattell, Charles 
Horton Cooley, Frank N. Freeman, J. B. 8. 
Haldane, Lancelot Hogben, Herbert S. Jen- 
nings, Hermann J. Muller, George D. Stod- 
dard, Lester F. Ward, and John B. Watson. 
Distinguished as these scientists were or are, 
one may question the adequacy of forming 
conclusions on so limited a number. How- 
ever, the book provides a rich source of 
material for the teaching of geneties in both 
high school and college biology courses, par- 
ticularly the latter. 

Research workers will find the bibliogra- 
phy valuable. It consists of approximately 
twenty-six pages of references to magazine 
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articles and books which have been published 
on this subject. Also, an index is ineluded. 
This will be useful to the reader who wishes 
to refer again to a person or subject which 
attracted his attention on the first reading. 
Lee R. YOTHERS, 
High School, 
Rahway, New Jersey 


Foster, Ropert Geis. Marriage and Family 
Relationships. Revised edition. The Mac- 
millan Company, New York. xvi+316 
pp. $2.75. 

This book is designed for those desiring 
to improve their preparation for marriage. 
The author states that the primary purpose 
of the book is “to emphasize the personality 
and relationship phases of marriage and 
family life.” As such it fills the need well 
but the individual who wishes to be well- 
informed on these topies should read other 
related works—a list which is incorporated 
into the book. At the present there is no 
one book that treats of marriage and family 
relationships adequately. 

The body of the book is divided into four 
parts: Personal Development in Relation to 
Marriage, The Immediate Prelude to Mar- 
riage, Evolving a Satisfactory Family Life, 
and The Family and Democratic Society. 
There are appendices consisting of an ade- 
quate list of good references for supple- 
mentary reading, a list of thought provoking 
questions about the text (arranged by chap- 
ters) and topies for discussions, a premarital 
interview blank, a list of places and addresses 
for marriage counselling, covering the entire 
United States, a list of sources of other in- 
structional materials, references cited, and an 
index that could be more complete; however 
with the table of contents the index is ae- 
ceptable. There are six drawings which do 
not add to the quality of the book. 

As the author professes, the book “is in- 
tended as a guide to the study of marriage 
and family relationships in our society.” As 
a guide, it is enhanced by the appendices. 
It is written for the college level but could 
also be used in senior high school classes. 
The fact that the author is accepted as an 
authority in his field (because of his experi- 
ence) plus the low price are enough to insure 
a wide sale, 
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WILuis RATZLAFr, 
Kansas State Teachers College, 
Emporia, Kansas 


NoORDRUM, GARFIELD B., Conservation—Soil 
and Water, Department of Publie Instruc- 
tion, State of North Dakota, 1948. 

This paper bound book was _ evidently 
issued for use in the publie schools of North 
Dakota. While some of its basic principles 
would be useable in any elassroom situation 
it would seem to be useable mainly by chil- 
dren of rural background. 

The organization of the book could be im- 
proved and the content condensed. For use 
at the elementary school level, as the elass- 
room activities suggest, I believe the number 
of pictures should be reduced and none of the 
Some of the 


pictures were not clear both as to photog- 


cartoon type illustrations used. 


raphy and purpose. 

Despite these objections it is a very com- 
mendable effort to put the study of conserva- 
tion and its practices into the educational 
picture of the state. It should be of value to 
4-H groups and conservation clubs as well as 
to the classroom. 

O. D. RoBerts, 
The University of Oklahoma, 


Norman, Oklahoma 


LETTERS 


Department of Education 
Bureau of Publie Schools 
Division of Capiz 
MAMBUSAO HIGH SCHOOL 
Dear Mr. Harrold, 

Conscious of the bigness of the American 
hearts to share their abundance with the 
unfortunate peoples of the world especially 
those who suffered from the last global con- 
flict as well as fully aware that great nation 
is exerting to extend and propagate the 
democratie ways of life, I gather courage to 
write you this letter. 

The Philippines is a democracy, thanks to 
the motherly guidance of your nation during 
the pre-war years. Unfortunately these laud- 
able beginnings in our demoeratie growth 
suffered serious setbacks because of the post- 
war problems which were the direct results 


of the enemy occupation. Economie disloea- 
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tion and insufficiency of correct information 
tend to rear in this land an aggressive citi- 
zenry drunk with communistie teachings. 
While their number is an insignificant mi- 
nority, their growth and aggressiveness need 
both watching and checking. The communist 
victory in China has greatly muddled our 
situation, 

As one reared and educated under the 
American system of education, and now as 
an edueator, IT sincerely believe that to live 
the democratic way, the Filipinos must be 
brought to the elassrooms. They must be 
attracted to seek knowledge in the schools 
rather than from the self-seeking agents and 
propagandists of Russia. Correct informa- 
tion and sound education are the best and 
surest ways of pushing the demoeratie hori- 
zon. Conscious adherence to the democratic 
ways is the most effective and lasting anti- 
dote against communism. 

I look upon you as a typical American who 
has the welfare of this country at heart. In 
that belief, I am appealing to you, and 
through you to your association and fellow 
members to help make our school attractive 
and our teaching effective. Discarded books 
which you and your society find no more use 
can be of great help to us. Complimentary 
copies of your association publication will 
be most welcomed to reinforee our teachings. 

The students and teachers of this school 
will certainly feel grateful for your charity 
and patronage should you favor us with your 
help. Since this town is far from ports may 
I suggest that your gifts be wrapped in con- 
venient packages and mailed via pareel post. 
IT shall be very willing to refund you for your 
expenses should you favor us with your state- 
ment. Or the CARE, New York, New York, 
U.S.A. will help you and your friends make 
your gifts reach us, 

Yours for a more democratic Philippines, 

Patrocinio Det Rosario, 
Principal 


Weehawken High School 
Weehawken, New Jersey 
Greetings : 
Recently at one of our Biology Curators’ 
Club meetings (composed of pupils who 
come each morning to eare for the “live- 


stock”), we had the pleasure of having Dr. 
Betty Lockwood as our guest speaker. She 
told us of the fine work done by the National 
Foundation for Infantile Paralysis and of 
her visit to Warm Springs. Especially in- 
teresting was the fact that two of our pupils 
were present who have suffered the paralysis 
this school year, have recovered and are back 
doing good work with little or no trace of 
their attacks. Even though there was only 
one session because of a storm, the pupils 
were anxious to stay without lunch and chat 
with Dr. Lockwood. She lacked lunch too, 
but stayed and discussed and described with 
them for nearly two hours. 

Sincerely, 

THEODORE STUBBS, 

Adviser 


Biological Briefs 


Porzcer, J. E. Teaching of Conservation 
at the University Level. School Science 
and Mathematics, Vol. L, No. 4, p. 284, 
April, 1950. 

The United States has rather recently 
emerged from an era of complacent assump- 
tion that Nature’s Gifts cannot last forever 
to one wherein the world’s philosophical and 
experimental leaders are attacking the prob- 
lems of conservation at university levels. In 
university courses there are two approaches 
—the classroom and the camp. Usually the 
classroom combines some field and laboratory 
experiences. 

Professor Michaud’s course (Purdue Uni- 
versity) includes the following: 

Objectives for teaching conservation 

Soils and water conservation 

Plant and animal taxonomy 

Plant ecology as it relates to conser- 

vation 

5. Animal ecology 

6. Entomology 
7. Forest conservation 
8. Wildlife conservation and manage- 

ment 

9. Fisheries management 

10. Plat studies for conservation practices 

11. Curriculum planning 

12. Related subject fields 
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Most textbooks on conservation fail to pre- 
sent the fundamental basis of all conserva- 
tion—recognition that conservation based on 
selfish “personal reward expectation” will 
never lead anywhere. 

The basie tenet around which Professor 
Potzger’s conservation course is built is an 
unselfish tolerance towards life and a respect 
for the value of all things. Conservation 
teaching should not leave students with the 
hope or idea that conservation of the world’s 
resources insure indefinite abundanee. 
Rather a conservation course should show 
that intelligent usage of raw materials will 
delay the exhaustion rate thus giving man 
an opportunity to find or develop substitutes. 


Furnas, C. C. Civilization in a Quandary. 
School Science and Mathematics, Vol. L, 
No. 5, p. 87, February, 1950. 

The human race, civilized or not, has al- 
yays existed in an atmosphere of struggle, 
frustration and indecision. Groups of men 
have been handicapped by ignorance, preju- 
lice, hatred, mental inertia and stupidity. 

In spite of all these shorteomings man has 

made substantial headway in adapting him- 
Intellectual proc- 

rudimentary 


self to his environment. 
esses, application of logic, 
mixed with flashes of genius came into play 
with such effectiveness that man now com- 
pletely dominates the earth. The only really 
significant enemy he has left is himself. 

The quandary is simple. It involves our 
increasing mastery of science and ability to 
produce goods and services, and our desire 
to maintain social, political, and economic 
individuality. 

Since science has moved rapidly in recent 
years, the world’s sociological structure has 
gotten out of phase and the situation is ap- 
parently becoming worse. If the world were 
moving slowly, time would help greatly in 
solving our problems, but since time cannot 
be an aid, education must be the method of 
keeping civilization on the right track. Edu- 
cation in a democratic state, particularly at 
the general education level, must put more 
emphasis upon objectives which are basic 
patterns of the workings of nature—espe- 
cially people. 

The world will always operate more on 
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emotion that it does on logic, but if we ree- 
ognize that, we ean do something about 
shaping the mass emotions into workable 
channels. 


Price, Wittarp. The Mystery of the Vam- 
pire Bat, Nature Magazine, Vol. 43, No. 4, 
p. 177, April, 1950. 

The author, encamped on the bank of the 
Amazon, was favored one night by a visit 
Roderick Campbell, 
animal collector, lay on a hammock with one 


from vampire bats. 


arm bare while he held an insect collecting 
net in the other. A vampire made a visit, 
opened a wound on his arm without the vie- 
tim’s knowledge. The vampire was caught 
and allowed to feed on the blood of freshly 
caught rodents. 

The author, Price, presents a vivid deserip- 
tion of vampire attacks on pack mules and 
an illuminating account of the vampire in 
general. The vampire was observed not to 
be a blood sucker as most scientists sup- 
posed. The world zoos are still in the market 
for a live and thriving vampire bat, which 
is seemingly impossible to keep captive. 


Van Der Veer, Jupy and GrorGe Linpsay. 
The Sea Elephant is Peeuliar. Nature 
Magazine, Vol. 43, No. 4, p. 185, April, 
1950. 


The home of the sea elephant is Guadalupe 
Island, off the coast of Baja, California, 
about 180 miles southwest of San Diego. 
The island of voleanie origin has bold shores 
and rocky cliffs. At one time the sea ele- 
phant ranged almost as far north as San 
Franciseo. The Island of Guadalupe was 
made a government game preserve in 1922, 
after the herd numbered about 300. The 
breeding season is in March, the gestation 
period about a year. The young are very 
dark, fat pups that are too fat to move 
readily. By the time they are yearlings, 
they are playful, slim sea elephants. 

The diet of the sea elephant seems to be 
squid, seaweed and fish. The animals shed, 
in early spring, hide and hair, in huge 
patches, leaving a bright pink under surface. 
The sea elephants are a gregarious lot, play- 
ing, eating and sleeping together. However, 
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they fight fiercely for mates and territory 
during the mating season. 
Tep F. ANDREWS 
State Teachers College, 
Emporia, Kansas 


BIOLOGY LABORATORIES 
By ‘The Old Fossil”’ 


PLANT TROUBLES. Mr. Andrew Fennema of 
Wisconsin in a quandary writes: “. . . our 
flower pots are falling apart; all pots are 
constantly covered with a white substance 
and the foliage plants rot off at ground 
level.” The Old Fossil is confident Mr. Fen- 
nema has involved two problems in his state- 
ment. Plants retting at ground level is one 
This may be due to burning by 
the application of a fertilizer but it is more 
probable that it is a fungus infection. If it 
is the latter he must start with fresh soil and 
new plants. If fresh field soil is used, mix 
three parts of it with one part leaf mold and 
one part gravel passed thru a sixteenth inch 
mesh screen. If fresh field soil is not avail- 
able the old soil may be conditioned. It 
should be saturated with repeated doses of 
potassium permanganate solution or bichlo- 
ride of mereury solution. The soil may also 
be baked for several hours in an oven at a 
high baking temperature. An old green- 
house method is to drench the soil with a 
flood of boiling water for one hour. The 
deterioration of the pots, the second problem, 
is due to chemicals in the soil and the water. 
The clay pot has a tendeney to scale and 
deteriorate as described but it does not af- 
fect the growth of the plants. If water is 
heavy with chemieals the gases such as 
chlorine may be removed by drawing water 
and letting it stand for a day. If there are 
doubts about the water use rain water or 
water direct from a stream or pond in which 
fish or algae are growing. If the water sup- 
ports plant or animal life it is suitable for 
watering plants. 


problem, 


Tue Cuicaco Brotogy Rounp TABLE in- 
cluded the following letter in its membership 
book for 1949-50: “Biology is one of the 
most important areas found in the common 
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learnings. The Chicago Biology Round 
Table is vitally interested in this field and is 
doing an excellent job building up a method 
of thinking throughout life. It would be 
well if every biology teacher in Chicago 
were an active member of this organization. 
A department makes a place for itself in 
the high school when the teachers are pro- 
fessionally alert.” 

Sincerely yours, 

ButLer LAUGHLIN 

Assistant Superintendent 

of Chicago Schools 


NATIONAL ASSOCIATION 1950. Butler Laugh- 
lin’s letter could aptly apply to THe Na- 
TIONAL OF BioLoGy TEACHERS 
of which the Round Table is an affiliate. If 
NABT could be assured of as many as five 
members in each state that would contribute 
to the organization besides paying their dues 
it would be a progressive growing concern. 
How active have you been? Have you ever 
attended a meeting, secured a membership, 
written an article, served on a committee, or 
submitted a word of comment or encourage- 
ment? There is not a closed cirele of indi- 
viduals working for the association. New 
workers with new ideas are constantly 
needed. Never has the group had much 
more than six or seven dozen members active 
in any one year. Yet they are doing a very 
creditable job. “The Old Fossil” does not 
get paid for saying this and to date he has 
not even asked for postage. 


THE scHooL NurSE. Mr. R. C. MeCafferty 
of Ohio writes (without benefit of that para- 
graph): “What would you like to ask your 
school nurse? We suggest that this question 
be the biology assignment for one day and 
that the school nurse be asked to come to 
class to give the answers. For example, our 
students asked: ‘What is the best treatment 
for a blister?’ ‘What should be done about 
dandruff?’ ‘Is it desirable to have x-ray fit- 
tings for shoes?’ ‘Is there anything wrong 
with one’s joints when they erack?’ ‘What 
causes warts?” 


Carp support. One Sister informs us that 
she prepares display card supports by let- 
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ting Plaster of Paris harden in a deep watch 
glass. As soon as the cast is hardened it is 
removed, inverted and a saw keef is made 
into it. In this keef display cards may be 
supported for exhibit identification. I am 
sorry I misplaced the letter from the Sister 
that submitted the idea. We always give 
credit for suggestions. 


Trip FoR stupy. Esther Rasmusen of Von 
Steuben High School, Chieago, is making a 
tour thru the Scandinavian countries this 
summer. She has in her biology classes one 
of the most comprehensive programs I have 
ever seen for the use of the microscope. She 
uses not only prepared slides but also uses 
culture material freely. 


RecorDinGs. Voice of the Forest and Spots 
and Station Breaks, 33-1/3 rpm, obtainable 
from Co-operative Forest Fire Prevention, 
State Foresters and Forest Service, United 
States Department of Agriculture, Wash- 
ington, D.C. 


TRANSCRIPTIONS. Bill Scott— Forest 
Ranger, details similar to preceding. There 
is a series of twelve titles in this group. 
Write for information. 


Birps. A Guide to the Most Familiar Amer- 
ican Birds by Zim and Gabrielson; New 
York, Simon and Schuster, 1949, $1.00. This 
is the first of a series, The Golden Nature 
Guides; others to follow are on flowers, in- 
sects, and trees. 


Scuoo. Exuisir on Eye Care for ele- 
mentary schools. Return transportation. 
Write National Society for the Prevention 
of Blindness, 1790 Broadway, New York 19. 
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The 1950 Year Book of the CENTRAL As- 
SOCIATION OF SCIENCE AND MATHEMATICS 
has reached the Editor’s desk. 
This attractive 96-page booklet contains full 
information of the 1950 meeting of the Asso- 
ciation, held November 24 and 25, complete 
membership and committee lists, an index to 
advertisers, blank spaces for notes, and vari- 
ous items of information. Other similar or- 
ganizations planning year books might do 
well to write for a copy of the 1950 Year 
Book. The Secretary is Cecilia J. Lauby, 
Illinois State University, Normal, Illinois. 


STATEMENT OF THE OWNERSHIP, MANAGEMENT, 
CIRCULATION, ETC., REQUIRED BY THE ACT OF 
CONGRESS OF AUGUST 24, 1912, AS AMENDED 
BY ACTS OF MARCH 3, 1933, AND JULY 2, 
1946 

Of The American Biology Teacher, published 

monthly October to May, ine, at Lancaster, 

Pennsylvania, 

1. That the names and addresses of the pub- 
lisher, editor, managing editor, and business 
managers are: Publisher: BUSINESS PRESS, 
Inc., Lancaster, Pennsylvania 
Editor: JOHN BREUKELMAN, Emporia, Kansas 
Managing Editor: Berry Lockwoop, 15 Gra- 
merey Park, New York 13, N. Y. 

Business Mancger: none. 

2. That the owner is: 

THE NATIONAL ASSOCIATION OF BIOLOGY TEACH- 

ERS. 

3. That the known bondholders, mortgagees, 
and other security holders owning or holding 1 
percent or more of total amount of bonds, mort- 
gages, or other securities are: 

None. 

4. That the two paragraphs next above, giv- 
ing the names of the owners, stockholders, and 
security holders, if any, contain not only the 
list of stockholders and security holders as they 
appear on the books of the company; also that 
the said two paragraphs contain statements 
embracing affiants full knowledge and belief 
as to the circumstances and conditions under 
which stockholders and security holders who 
do not appear on the books of the company as 
trustees, hold stock and securities in a capacity 
other than that of a bona fide owner; and this 
affiant has no reason to believe that any other 
person, association, or corporation has any in- 
terest direct or indirect in the said stock, bonds, 
or other securities than as so stated by him. 

JOHN BREUKELMAN 
Editor 
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ELECTION NOTICE 


(The Nominating Committee, appointed by 
the Evecutive Board, has submitted the fol- 


lowing list of nominees for offices of The- 


National Association of Biology Teachers for 
the ensuing year. The Secretary-Treasurer 
is sending hallots to all members.) 


For President: 


Harvey E. StorK—B.S. Indiana State Nor- 
mal College; M.A. Indiana University; Ph.D. 
Cornell University. Taught in Indiana ele- 
mentary and secondary schools; instructor at 
Cornell University three years; professor of 
Botany, Carleton College. Has been Field 
Director, Explorers’ Camp for Boys, and 
Ranger-Naturalist, Western National Parks. 
Ilas taken three expeditions to Central Amer- 
ica. Had three articles published in The 
American Biology Teacher. Member of NA- 
TIONAL ASSOCIATION OF BIOLOGY 
TKACHERS. 


Dorortuy TRYON—B.S. Wayne University; 
M.S. Wayne University. Taught Elementary 
and Intermediate General Science in Detroit 
High School. Has done research on Treat- 
ment of Burns, at Children’s Hospital in 
Detroit, and has experience as Medical 
Technologist. Author of articles in Metro- 
politan Detroit Science Review. Member of 
NATIONAL ASSOCIATION OF BIOL- 
OGY TEACHERS. 


For First Vice-President: 


Gares—B.S. Louisiana State Univer- 
sity; M.S. Louisiana State University. Has 
fourtecu teaching experience. Did re- 
search at Louisiana Experiment Station three 
vears, working on nutrition of livestoek ; con- 
tributed to Louisiana Department of Educa- 
tion Bulletins, co-author in Louisiana Ex- 
periment Station bulletin. Member of NA- 
TIONAL ASSOCIATION OF BIOLOGY 
TEACHERS. 


Cuiprorp D. KNape—B.S. University of 
North Dakota; M.S. University of North 
Dakota; Graduate work University of Mon- 
tana Biological Station. Teaching experi- 


ence in Montana High Schools; Superin- 
tendent of Schools, Roosevelt, Minnesota, 
and Culbertson, Montana; Instructor, Uni- 
versity of North Dakota; present Instructor 
in Gallatin County High School, Boseman, 
Montana. Has published numerous science 
articles. 


For Second Vice-President 


Leo F. Hapsatt—M.A. Bucknell Univer- 
sity; Ph.D. Cornell University; Attended 
summer school at Mansfield State Normal 
Scheol, and Bloomsburg State Normal 
School; graduate work at Bucknell Uni- 
versity, Columbia University and Cornell 
University. Scholastic recognition: State 
Scholarship; William Bucknell Scholarship ; 
Assistant in Botany, Bucknell University; 
Charles Lathrop Pack Fellow in Nature and 
Forestry Education; Sigma Xi, Cornell Uni- 
versity. Has taught in elementary and sec- 
ondary schools; Professor of Biology, Fresno 
State College; Summer Session Instructor, 
University of California. He has written 
articles for Cornell Rural School Leaflets 
and Science Guide for Elementary Schools; 
Doctor’s Thesis—*The Extension Activities 
of Certain Publicly Supported Institutions 
in Assisting Teachers in Elementary Science 
or Nature Study.” Membership in many 
Science and Professional organizations in- 
cluding NATIONAL ASSOCIATION OF 
BLOLOGY TEACHERS. 


ANNE VERNE FULLER—A.B.-Albion College ; 
Graduate work at Cornell University. Teach- 
ing at junior high, high school, and col- 
lege levels in fields of general science and 
biology. Experience in summer camps and 
outdoor education. Membership in numer- 
ous Seience organizations including NA-— 
TIONAL ASSOCIATION OF BIOLOGY 
TEACHERS. 


For National Membership Chairman: 
FRANCES GOURLEY 

For Secretary-Treasurer : 

JOHN P. HARROLD 


BIOLOGY FOR BETTER LIVING 
by Bayles & Burnett 


Basic subject matter organized 
about problem-areas having real 
significance for all students. 


with ‘Lab’ workbook 


SILVER BURDETT 


ompany 


' 7O7 Browder St., Dallas 1, Texas 
709 Mission St., San Francisco 3, Calif. 


MARINE BIOLOGICAL 
LABORATORY 


Complete stock of living and preserved 
materials for Zoology, Botany, and Em. 
bryology including Protozoan cultures. 
Drosophila cultures and Microscope 
slides. 

Catalogues on request 
Address Supply Department 
MARINE BIOLOGICAL 
LABORATORY 
WOODS HOLE, MASS. 


BIOLOGY SLIDEFILMS 


Eight rolls comprising 288 detailed drawings and de- 

scriptions of all important invertebrate and vertebrate 

animals on 35 MM SLIDEFILMS project to full 

screen size. 

Slidefilms in all High School sciences in- 

cluding new ‘‘How to Study’’—$3—Postpaid 
Visual Sciences—264C, Suffern, N. Y. 


Nautilus 


4010 W. 21st St. 


Biological Supply Catalog and Current Live Animal Bulletin on request. 
Chameleon 35¢. Hamsters $2.75 pair. Mice $3.50 dozen. Alligator $2.50. 
Mealworms 50¢ hundred. Complete, bisected Nautilus shell $5.25. 


QUIVIRA SPECIALTIES CO. 
Charles E. Burt, Ph.D., Manager 


Topeka, Kansas 


Eyepieces & Objectives 
4. Low-priced 


5. Instruction Manual on Micro- 
scopic Work Included 


6. Attractive Quantity Discounts 


Write for illustrated literature to: 


TESTA MANUFACTURING CO. 


TESTA MICROSCOPES 


a distinguished line of budgetwise school microscopes 


1. Crystal Clear Images with 
Achromatic Objectives piece. Efficient illumina- 


tion through condensing 


fine adjustment $89.00 
3. Standard & Interchangeable Model G-3— 100x to 


400x Triple Divisible 
Objective. Substage dia- 
phragm turret. New stand- 
ard size 


Model S—-75x to 250x 
Double Divisible Objec- 
tive. For elementary use 

$29.50 


Substage Illuminator Day- 


to Schools light, 6 ft. cord. $4.35 
7. Tilting Stand for Comfort in Use oi a Polarizing 


Attachment. 


Dept. AB 
418 South Pecan Street 


Piease mention THe AMERICAN LBioLoGgy Teacuer when answering advertisements 
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